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Abstract: Faced with cumulative competition linked to the globalization of markets and increasingly stringent 
requirements in terms of performance, many companies are led to ask the question of delocalization part or all of their 
activities. Delocalization or Offshoring is a strategic decision that requires companies to review and reconfigure their 
methods of managing operations, especially those relating to the supply chain. The work objective is based on the key 
factors to be taken into account for the design of the supply chain in the context of offshoring in a context of demand for 
innovation. First, we address the problem of defining delocalization / Smart Delocalization and Supply Chain. Then, we 
review the literature to define the specificities of the problem of relocations and their impact on international trade, in 
particular the case of Morocco, and thus identify all the factors and constraints to be taken into account during the 
reconfiguration of the chain. supply chain in order to adapt it to the context of the practice of smart delocalization in an   
innovative context. 
 
1 Introduction 

The current economic context is characterized by 
increasingly volatile and unpredictable demand. As a 
result, the business environment has changed significantly 
and has become more complex and more difficult to predict 
than ever. Companies are facing multiple challenges, in 
particular shortening product life cycles, increasingly 
fierce competitive pressure, as well as new industrial and 
environmental constraints. In addition, these last decades 
have known a very strong technological evolution in 
particular in the field of information and communication 
technologies supporting the information system. These 
new information and communication technologies have 
enabled the emergence and development of new 
relationships within companies as well as between these 
companies. They have fostered a certain functional and 
technical integration necessary for the globalization of 
markets and the globalization of competition. To ensure 
their sustainability, firms are led to ask the question of a 
partial or total relocation of their activities. 

 

2 General context of smart delocalization 
2.1 International supply chain 

The supply chain has become of crucial importance in 
business management. It represents an operational link 
between the various activities of the company [1], ensuring 
the consistency and reliability of material flows, with a 
view to the quality of service to customers while allowing 
the optimization of resources and reduction of costs [2]. 
 
2.2 The smart delocalization 

Everyone understands intuitively that delocalization 
means transferring production from the national territory to 
other countries. However, the reality turns out to be more 
complex. Indeed, delocalization is often confused with 
other concepts (such as deindustrialization, outsourcing 
[3]. Smart delocalization allows the intelligent use of all 
tools and techniques to allow the company to minimize 
costs while gaining the maximum for all stakeholders. 
From beyond that the concept of innovation appears, then 
that it is a question of looking for intelligent solutions of 
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delocalization, this implies the implementation of 
innovative outputs. 

Table 1 and Table 2 highlights a few definitions cited 
in the literature. 

 
Table 1 Summarizes the different definitions found in the 

literature that we consider the most relevant 

  
Table 2 Definitions of delocalization 

Author Definition 

Arthuis 
2005 

Delocalization brings together all the 
arbitrations carried out by companies 
against the location of activities and jobs 
in the country of origin. 

Aubert et 
sillard 
2005 

It is the substitution of foreign production 
by domestic production resulting from the 
arbitration of a producer who gives up 
producing in the country of origin to 
produce or subcontract abroad. 

Hammami 
2008 

Delocalization is the transfer by direct 
investment abroad of all or part of a 
productive process, the production of 
which is originally intended for the same 
markets as before, in order to maximize 
the added value of the activities of the 
firm. 

Kinkel et 
Maloca 

2009 

Delocalization of production capacity 
means relocation of this capacity abroad. 

 
Bernard et al. distinguish three types delocalization: 

delocalization with cessation or reduction of activity in the 
country of origin, i.e. the transfer to a host country of all 
production or a link in the production chain of goods or 
services with cessation of activity and / or employment in 
the parent company [4], delocalization with global 
expansion of the activity: this is the start in a country 

reception of a production or a link in the production chain 
of goods or services similar to those of the country of origin 
without stopping or reducing activity and / or employment 
and delocalization with diversification of the activity: 
Establishment in a host country of a production of goods 
or services related or not to the productions of the parent 
company in the country of origin [5]. 

The current economic situation, characterized by fierce 
competition, shortages in energy and raw materials, the 
saturation of markets, informed customers, means that 
companies are in search of competitive advantages 
allowing them to stay ahead of their local [6], national and 
international competitors, to ensure their sustainability [7]. 

The competitive advantages sought essentially revolve 
around two major issues cited in Table 3. 

 
Table 3 The causes of delocalization 

Optimization of 
production costs 

Selling on the local 
market 

Benefit from a cheaper 
workforce 

Getting closer to 
consumer markets 

Overcome all the 
constraints of western 
countries 
 

Overcome various 
obstacles to the export 
(quotas, customs taxes ...) 
of emerging countries 

Benefit from advantages 
offered. Some LowCost 
countries offer additional 
services to companies 
setting up. 

Free yourself from 
exchange rate variations 

 
If the negative consequences for the countries 

undergoing delocalization are often put forward, we forget 
the positive consequences on the countries which benefit 
from these delocalization s. This is why, a complete 
understanding of the problem of delocalization [8], 
requires to see this phenomenon from two points of view, 
in the countries undergoing delocalization it is necessary 
that delocalization allows to increase the competitiveness 
of companies by lowering the costs of certain intermediate 
consumption, losing indirect jobs and redundancies, 
lowering the price of consumer goods, which favours the 
purchasing power of households [9]. While in the host 
countries: The consequences are often very positive for 
countries benefiting from outsourcing, in particular 
emerging countries [10]. They allow in particular to Create 
new jobs, by the transfer of production centers, Allow the 
transfer of know-how and techniques, often necessary for 
relocation to succeed, gradually increase the standard of 
living of these countries [11]. 

 
3 Impact of smart delocalization on 

international trade 
3.1 The design of the international supply chain  

Efficient supply chain design and management enables 
the production and delivery of a variety of products at a 

Author Definition 
Lee et 

Billington, 
1993 

The supply chain is a network of facilities 
that provides the supply of raw materials, 
the transformation of these raw materials 
into components and then into finished 
products, and the distribution of finished 
products to the customer. 

Génin, 
2003 

A supply chain is a network of 
organizations or functions geographically 
dispersed across several cooperating sites, 
to reduce costs and increase the speed of 
processes and activities between suppliers 
and customers. If the goal of customer 
satisfaction is the same, the complexity 
varies from one supply chain to another. 

Fulconis 
et al, 2009 

Transversal approach planning, 
implementing and controlling physical 
and information flows from the point of 
consumption to the point of origin 
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low cost, of good quality and in times beyond competition 
[12]. Sink and al. sees that the design and management of 
the supply chain are aimed at obtaining the best overall 
performance so as to obtain better performance from each 
of the links in the chain [13]. 

Martel describes in a research work the problem of 
designing the supply chain as strategic, multi-criteria and 
complex [14]. 

The design of the supply chain plays the role of the 
determining factor of the success of the relocation. 
However, there are a number of aspects to take into account 
for the design and management of the supply chain which 
can be strategic, tactical or operational [15]. 

The choice of delocalization concerns the design of the 
supply chain and is one of the long-term management 
problems of the chain, ie deciding on the installations and 
the links between the installations. This results in 
localization / allocation problems in the supply chain. 

 
3.2 The criteria involved in the delocalization 

decision  
Since the beginning of the 1980s, many Western 

companies have chosen to relocate their factories or their 
supplies to countries with low labour costs in order to 
reduce their costs, in a verticalization approach; other 
companies, attracted by the importance of potential 
demand in emerging high-growth countries, are 
outsourcing in order to produce as close as possible to local 
markets, in a horizontalization strategy [16]. 

Analysis of the literature shows the existence of two 
approaches: the first, financial, emphasizes the profitability 
of investments, while the second deals with the strategic 
and managerial aspects of delocalization operations [17]. 

The financial approach makes it possible to estimate the 
profitability of a delocalization operation, while the risk 
management approach considers that the delocalization of 
production is based on opportunities but also on taking 
risks into account to avoid failure of the project [6]. 
 
3.3 Design models for the production line 

In this section, a literature review of mathematical 
models of supply chain design is proposed in order to 
identify trends in the literature and issues related to the 
design of the supply chain. 

Lambiase proposes a classification of the mathematical 
models existing in the literature according to four axes: 
Strategic decisions, economic parameters, constraints and 
characteristics of the models [18]. 

 
According toa research work there is no literature 

where all the decisions involved in strategic planning and 
the design of the supply chain are taken into account [19-
22]. 

It is based on the design aspects of the supply chain to 
discuss the existing models and see if they are adapted to 
the delocalization problem. It therefore focuses on models 
that include the decision to locate production and 

distribution sites because it represents the basis of the 
problem of delocalization. 

In this research work we study 10 models classified as 
follows: 1- [Arntzen & al. 1995] 2- [Huchzermeier & 
Cohen 1996] 3- [Jayaraman & Pirkul 2001] 4- [Vidal & 
Goetschalckx 2001] 5- [Verter & Dasci 2002] 6- [Yan & 
al. 2003] 7- [Fandel & Stammen 2004] 8- [Melo & al. 
2005] 9- [Vila et al. 2006] 10- [Hammami 2008], 
[3,13,15,23-29]. 

The taxonomy in the literature of the models cited 
above is based on three axes: decisions, costs, constraints. 

 
3.3.1 Decision variables 

The Decisions cited in the following table are the most 
relevant in the context of offshoring. According to models 
that integrate all of these aspects are rare (Table 4). 
 

Table 4 The Classification of models integrating decision 
variables 

 
3.3.2 Cost factors 

The costs are always included in the supply chain 
design models; a research work identified the costs relevant 
to the problem of delocalization. Apart from model 13, no 
model takes into account the cost of labour (Table 5), so 
the costs of stocks in transit are rarely taken into account. 
 

Table 5 The Classification of models according to the 
consideration of cost factors 

 1 2 3 4 5 6 7 8 9 10 
Site closure           

Fixed supplier 
cost 

 √ √      √ √ 

Labour cost           
Fixed cost 

technologies 
   √       

Capacity cost        √   
Storage cost    √   √   √ 

 1 2 3 4 5 6 7 8 9 10 
Location of sites √ √  √ √ √ √ √ √ √ 

Choice of 
technologies 

   √    √   

Relocation of 
capacities 

          

Choice of 
suppliers 

 √ √  √ √   √ √ 

Intermediate 
products 

 √  √   √   √ 

Transfer price   √    √    
Transport cost 

allocation 
 √     √    

General 
expenses 
allowance 

  √        
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Cost of stock in 
transit 

   √       

Site closure           
Fixed supplier 

cost 
 √ √      √ √ 

 
3.3.3 Constraints 

This table (Table 6) represents the constraints imposed 
by the delocalized environment; we note that the models 
which take into account the technological constraints - 
which are important in the case of delocalization - are very 
rare in the literature. The same applies to the constraints of 
local content. 
 

Table 6 Models that take into account constraints 
 1 2 3 4 5 6 7 8 9 10 

Technological 
constraints 

          

Supplier 
capacity 

 √ √  √ √ √  √ √ 

Local content   √ √       
 
The results of this classification allowed us to note that the 
majority of the models proposed seek to maximize the 
objective function, so we noticed that there is a rarity of 
models which take into account the cost of labour 
(Table 7), the constraints technology and delivery time: 
 

Table 7 Results of model analysis 
Decisions Transfer price 

Delocalization of 
capacities 

Allocation of 
overheads 

2 models 
3 models 
2 models 

Costs Labour cost 
Fixed cost technology 
Stock in transit cost 

1 model 
3 models 
3 models 

Constraints Technological 
constraints 

Local content 

1 model 
2 models 

 
4 Morocco an excellent host country for 

delocalization and offshoring 
Morocco has entered the internationally recognized 

outsourcing destinations, particularly in the French-
speaking world. Thus, the Morocco destination is 
systematically considered in the majority of Delocalization 
decisions and reference players have trusted Morocco [17]. 

Being aware of the challenges of offshoring and of the 
opportunities generated by this wave of globalization, 
Morocco has taken incentive measures to attract foreign 
direct investment (FDI), which is an engine of growth for 
the national economy. 

The new investment attraction strategy adopted by 
Morocco as part of the "Industrial Emergence Plan" 

promises to be a kind of redefinition of Moroccan 
industrial policy. This redeployment is intended to be 
strategic in view of the competitiveness challenges that the 
country is faced with following the alarming findings of the 
country's economic situation, which is strongly linked to 
industrial structures [20]. 
 
4.1 SWOT analysis of the industrial sector in 

Morocco  
We highlight in Table 8 the factors that make Morocco 

an attractive platform for the relocation of industrial firms 
as well as the weaknesses and threats that can slow down 
this relocation movement. 
 

Table 8 SWOT analysis of the industrial sector in Morocco 
Strengths Weak points 

-Geographic proximity to 
Europe and timetable  
-Modernization of 
production tools 
-Flexibility to adapt to 
new markets 
-Standardization and 
quality approach 
-Quality and cost of 
labour 

-Low importance to 
research and development 
-Difficulties in correctly 
using production tools 
-Technological delay 
-Delay in the 
transformation to 
globalization 

Opportunities Threat 
-Willingness to 
delocalize European 
equipment manufacturers 
(Cost reduction) 
-Very smart customs 
dismantling 
-Creation of an 
automotive technical 
center 
-Upward trend in the 
national automobile 
market 

-Inability to control unfair 
competition 
-Slow responsiveness to the 
demands of globalization 
and the free trade area 

 
4.2 Discussion 

Our research work goes in the direction of 
strengthening the position of Morocco among the target 
countries of the relocation of large international 
companies. 

Our contribution will take on a technical and 
engineering aspect, by proposing a mathematical model for 
the design and optimization of the supply chain in a 
delocalized environment. This model will be a decision-
making tool for multinationals looking to relocate their 
activities to Morocco, and even for Moroccan companies 
that are studying investment opportunities outside the 
national territory. 

After having identified the characteristics of the 
phenomenon of delocalization and based on how these 
characteristics impact the design of the supply chain, we 
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are led to examine the models of the supply chain existing 
in the literature and see if these models are well suited to 
context of delocalization. 

With this in mind, we have reviewed the analytical 
approaches to supply chain design as well as the 
classification of existing models according to well-defined 
axes of analysis. This classification allowed us to identify 
the model that best takes into account aspects of 
delocalization. 

In perspective, we plan to verify and improve this 
model by adding relevant factors to take into consideration 
when designing the supply chain in the context of 
delocalization. 
 
5 Conclusions 

One of the major challenges for companies is to 
contribute to growth by helping to re-establish the 
relocation of some of the company's activities. The 
Challenge consists in creating conditions that promote 
long-term competitiveness capable of bringing in 
innovative solutions. Delocalization leads to an 
increasingly complex industrial organization. It is therefore 
important to consider the company beyond its usual 
structure, taking overall account of its suppliers and 
customers. Delocalization or smart Delocalization 
innovations are multiplying and competition is becoming 
increasingly fierce.  

The problem relates to the modelling of the logistics 
chain in the context of delocalization for optimized 
management. 

This study allowed us to perceive the importance of 
offshoring today and its issues that must be studied in 
depth, we established a state of the art to understand the 
particularities of the phenomenon of delocalization and to 
define the parameters and factors to be taken into 
consideration in the development of an economic model of 
the international supply chain in the context of smart 
delocalization which will improve international trade 
better. 
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